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SECURITY SYSTEM KEYPAD 
ILLUMINATED BY PROXIMATE MOTION 

FIELD OF INVENTION 

The invention relates to Security Systems, to interface 
devices, Such as keypads, coupled to Security Systems, and 
to illumination controls including a proximity detector for 
automatically lighting the operating features of Such inter 
face devices. 

BACKGROUND OF THE INVENTION 

A typical Security System includes event detectors, key 
pads and alarms linked to a control panel by wire or radio 
frequency Signals. The event detectors might include con 
tacts positioned at doors and windows, motion detectors 
covering the open Space of halls and rooms and fire detectors 
Secured to ceilings. The contacts change their normally open 
or closed State in response to an entry or exit, motion 
detectorS Sense the activity of intruders and fire detectors 
respond to heat, temperature changes or Smoke. When Such 
predetermined events are detected, Signals are Sent to the 
control panel and the panel activates a Sounder, Strobe or 
other appropriate alarm. The control panel may also Send 
messages to a central monitoring facility. 

The keypads provide for inputs to the System and display 
System Status. Alpha-numeric keys permit data entry, while 
light emitting diodes (LEDs) and liquid crystal displays 
(LCDS) present System outputs. The System is controlled 
from the keypad by entering an appropriate identification 
number, permitting access to System control. Desired System 
Status, Such as “armed” or “disarmed, can then be entered. 
Similarly, system status can be confirmed at the keypad, 
including the alarm State of one or more Zones in the 
protected area. 

The keypads usually are located inside the protected area, 
in locations convenient for controlling the System through 
out the day. Typical locations include entrance points and 
bedrooms. Operation is facilitated under otherwise dark 
conditions by self-illumination of the keypad. When build 
ing lights are extinguished at night, for example, the oper 
ating features are illuminated by internal light Sources which 
typically are on all the time. 

Although existing illumination approaches are Satisfac 
tory in many installations, constant illumination of the 
keypad is inconvenient under certain conditions. Bedroom 
installations, for example, call for reduced illumination, or 
none at all. Battery operated devices pose Similar issues 
based on the limited energy Supply. High Security areas 
Sometimes require a blacked out keypad. Touch activated 
illumination solves part of the problem, but the keypad still 
must be found in the dark before it is illuminated by 
touching. 

SUMMARY OF THE INVENTION 

The present invention is directed to overcoming one or 
more of the problems Set forth above and to providing an 
improved Security interface device with a proximity detector 
for activating or enhancing illumination of the interface 
device in response to a human approach. 

Briefly Summarized, according to one aspect of the 
invention, a Security interface device includes a proximity 
detector Sensing any human approach and operating a light 
Source to enhance illumination of the device in response to 
Such approach. According to more specific features, the 
proximity detector responds to an approach within a prede 
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2 
termined distance, Such as Seven, five or three feet, by 
illuminating the interface device. 

According to other features of the invention, the interface 
device is a communication pad. A timing device Switches the 
illumination Source off, or reduces the illumination, after the 
expiration of a predetermined time period. The proximity 
detector Switches the illumination Source on, or increases the 
illumination, in response to detection of movement in the 
vicinity of the pad. 

Still other features of the invention relate to a security 
System including a control panel, a plurality of event detec 
tors coupled to the panel, a keypad including input elements 
for controlling the System and display elements indicating 
the Status of the System. The keypad further includes a 
passive motion Sensor and an illumination Source operative 
to enhance illumination of the input and Said display ele 
ments. The motion Sensor operates the illumination Source, 
in response to movement detected within a predetermined 
distance from the keypad, to enhance the illumination of the 
input and display elements. 

In accordance with the invention, illumination of a Secu 
rity interface device can be reduced or eliminated until 
required by an approaching operator, enhancing bedroom 
operation, improving Security and reducing unnecessary 
current draw of battery operated devices. 

These and other features and advantages of the invention 
will be more clearly understood and appreciated from a 
review of the following detailed description of the preferred 
embodiments and appended claims, and by reference to the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a Security System in accor 
dance with a preferred embodiment of the invention. 

FIG. 2 is a block diagram of a Security interface device, 
Such as a keypad, in accordance with the preferred Security 
system of FIG. 1. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring now to FIG. 1, a preferred security system 10 is 
depicted comprising a control panel 12, a plurality of event 
detectors 14, interface devices 16 and alarm Signaling 
devices 18, all electrically coupled by conductors 20. 
Although hard wired connections are depicted in the pre 
ferred embodiment, other communications links, Such as 
wireleSS radio frequency or infrared transmitters and 
receivers, are examples clearly within the Scope of the 
invention. The control panel also is linked to a public 
switched telephone network (PSTN) 22, again by hard wired 
or wireleSS devices, either analog or digital. Private data 
networks, internet and intranet links, ISDN and T1 lines, 
frame relays and other appropriate communications 
approaches, Singly or in combination, are examples of other 
communications approaches that might be employed. 

Event detectors 14 include a plurality of technologies for 
detecting Security related events, Such as the unauthorized 
operation of doors and windows, the breaking of glass and 
phenomena, Such as Smoke, associated with fire. Contacts 
24, 26 and 28 are positioned on doors, windows and other 
entrance points to Sense their unauthorized operation or the 
vibration from their violation. Motion detectors 30 and 32 
are depicted as passive infrared devices that Sense radiation 
in wavelengths corresponding to heat emitted by humans. 
When an intruder moves across the field of view of Such a 
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detector, it Senses the temperature change, relative to the 
background, compares the Signal to certain predetermined 
criteria and, when there is a match, Sends an alarm Signal to 
the control panel 12. Fire detector 34 senses the diffusion of 
light from Smoke and other atmospheric particles typically 
asSociated with a fire. Other examples of Security event 
detectors within the Scope of the invention include active 
motion detectors, Such as microwave detectors, fire detectors 
based on temperature or ionization, panic buttons and other 
detectors of events associated with the Security of a structure 
or its occupants. 

The event detectors are arranged in loops or Zones pro 
tecting independent areas of the protected Structure. Each 
Zone is coupled to the control panel in a manner that permits 
its unique identification and control. Fire detectors might be 
arranged in one Zone, for example, So an alarm from that 
Zone easily is identified as a fire alarm. Perimeter detectors 
might be arranged in a different Zone from interior motion 
detectors. This facilitates limited perimeter arming, which 
might be appropriate for an occupied house at night, com 
pared to full house arming when all of the occupants leave 
for the day. 

Signaling devices 18 include sounders 36, strobes 38 and 
other appropriate signaling devices for warning of an alarm 
condition. 

Interface devices 16 are communications pads, Sometimes 
called keypads 40, for data input and display. Permission to 
access and control the System is provided by a personal 
identification number (PIN) entered at the keypad. Once 
access is granted, the Status of the System can be controlled 
from the keypad to disarm, partially arm or fully arm the 
System. System status also is displayed at the keypad. Data 
input and System control are provided by input elements 
Such as alpha-numeric keys 42, Similar to a telephone 
keypad. System Status and other output information is pro 
Vided by output elements Such as Status indicators 44, 
preferably light emitting diodes (LEDs) 46 and liquid crystal 
displays (LCDs) 48. For night time operation these features 
pertinent to the operation of the System are illuminated by 
back-lighting 50, which illuminates the peripheral edges of 
keys 42, and 52, which illuminates the background behind 
the characters produced by LCD 48. 

The control panel 12 communicates with the System 
components 14, 16 and 18 and the telephone network 22. A 
programmable microcontroller 54 controls the overall SyS 
tem including its communications with the telephone net 
work 22. When an alarm is reported from one or more of the 
components, the microprocessor 54 activates Sounders 36 
and Strobes 38 and calls a commercial monitoring Service 
over the telephone network 22. 

Referring now more specifically to the features of the 
present invention, and to FIG. 2, one or more of the keypads 
40 are provided with a proximity detector 56 and timer 58 
for controlling self-illumination of the keypad 40. As 
described more fully below, the proximity detector 56 
increases, enhances or turns-on the keypad Self-illumination 
in response to the approach of a human in the vicinity of the 
keypad. Then, after a predetermined time interval, the timer 
reduces or turns off the Self-illumination. The timer also is 
reset with each new detection by the proximity detector, 
continuing the Self-illumination as long as presence is 
detected. 

The detector 56 preferably is an inexpensive device that 
fits unobtrusively within the keypad housing or otherwise is 
Supported by the housing. The illustrated detector is a 
passive infrared detector, Somewhat like the motion detec 
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4 
tors 30 and 32, but simplified in design and having signifi 
cantly reduced range. A pyroelectric Sensor 60 is depicted on 
FIG.2, between simple optics 62 and amplifier 64, providing 
a signal to microprocessor 66 whenever motion is detected 
in the vicinity of the keypad 40. According to the preferred 
embodiment, detector 56 has a sensitivity selected to detect 
motion within a range from the keypad 40 not greater than 
five feet. Although greater ranges might be acceptable, the 
invention has particular utility, and provides additional 
advantages, with the preferred range or other relatively short 
ranges, Such as maximum detection distances from the 
keypad of three feet up to approximately Seven feet. Short 
detection ranges dramatically reduce problems from more 
distant Sources, Such as fans, windows, radiators and the 
like. A preferred range pattern is hemispherical, at least in 
the horizontal plane. 
The optics 62 also are focused several feet above the floor 

and below the ceiling, preferably by more than two or three 
feet. Raising the effective detection range above the floor 
reduces activation by floor based pets, Such as dogs and cats. 
Lowering the effective detection range below the ceiling 
reduces activation by ceiling mounted fans and lights. 

Other examples of proximity detectors within the Scope of 
the invention include active infrared detectors, microwave 
detectors, ranging devices, Such as those employed in pho 
tographic and Video cameras, boundary detectors, capaci 
tance Sensors and other devices Suitable for detecting human 
presence either within or crossing into a predetermined field 
of interest. Although most Such detectors rely on motion, or 
the approach of a human into the field of interest, other 
presence detectors are intended to be included. 

Preferred detectors have very small apertures and low 
gain, permitting unobtrusive designs and inexpensive com 
ponents. 

Timer 58 is a function provided by the microprocessor 66. 
The microprocessor counts from the last detection of proX 
imity detector 56 and, after a predetermined interval, 
reduces or completely turns off the keypad Self-illumination. 
Each new proximity detection resets the timer and restarts 
the count. Given the resetting function, relatively short 
intervals are Suitable, ranging from a few Seconds to Several 
minutes. Although longer intervals may not be a problem in 
a typical bedroom Setting, battery operated devices often 
dictate shorter intervals. 

In the preferred embodiment, self-illumination of the 
keypad is provided by back-lighting, as mentioned above, 
and is either on or off. Other lighting approaches include 
face lighting or any of the many illumination approaches 
Suitable for identifying the input and output features of the 
pad. Similarly, instead of turning the Source completely off, 
it might be maintained at low intensity to facilitate location 
of the pad and then increased or enhanced when approached. 

It should now be apparent that a Security System accord 
ing to the invention includes a presence or proximity detec 
tor that activates or enhances the illumination of an interface 
device, Such as a keypad, in response to a human approach 
ing the interface device. The Sensitivity of the detector is 
Selected for a relatively short range, preferably elevated 
from the floor and below the ceiling, to reduce false trig 
gering from more distant events. Movement beyond, under 
or above the predetermined range, even by humans or pets, 
will not trigger the detector. Similarly, fans, heaters, lights 
and more distant Sources will be out of range and will not 
trigger the detector. 

According to particularly advantageous features of the 
invention, the interface device is a keypad and includes a 
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timing device for Switching the illumination Source off, or 
reducing the illumination, after the expiration of a predeter 
mined time period. The proximity detector then Switches the 
illumination Source on in response to the detection of 
movement in the vicinity of the pad, and resets the timing 
device. 

In accordance with the invention, illumination of a Secu 
rity interface device can be reduced or eliminated until 
required by an approaching operator, facilitating bedroom 
operation, improving Security and reducing unnecessary 
current draw by battery operated devices. 

While the invention is described in connection with a 
preferred embodiment, other modifications and applications 
will occur to those skilled in the art. The claims should be 
interpreted to fairly cover all Such modifications and appli 
cations within the true Spirit and Scope of the invention. 

PARTSLIST 

Reference No. Part 

10. Security system. 
12. Control panel. 
14. Event detectors. 
16. Interface devices. 
18. Signaling devices. 
2O. Conductors. 
22. Public switched 

telephone network 
(PSTN). 

24, 26, 28. Contact detectors. 
30, 32. Motion detectors. 
34. Fire detector. 
36. Sounder. 
38. Strobe. 
40. Keypad(s). 
42. Alpha-numeric keys. 
44. Status indications. 
46. LEDs. 
48. LCDs. 
50, 52. Back-lighting. 
54. Microcontroller. 
56. Proximity detector. 
58. Timer. 
60. Pyroelectric sensor. 
62. Optics. 
64. Amplifier. 
66. Microprocessor. 

What is claimed is: 
1. A keypad for controlling a Security System that issues 

alarm Signals indicating predetermined detected events, the 
keypad including a light Source operative to illuminate the 
keypad; characterized in that: 

Said keypad includes a proximity detector Sensing a 
human approach to Said keypad, and Said proximity 
detector operates Said light Source independent of the 
alarm Signals to increase illumination of Said keypad in 
response to Said human approach. 

2. The keypad of claim 1, wherein Said proximity detector 
operates Said light Source in response to Said human 
approach not greater than Seven feet from Said keypad. 

3. The keypad of claim 1, wherein said proximity detector 
detects a human approach within a distance not greater than 
three feet from Said keypad and operates Said light Source in 
response to Said approach within Said three feet. 

4. The keypad of claim 1, wherein Said keypad includes 
features pertinent to the operating of the Security System and 
Said illumination Source lights the background of Said fea 
tureS. 

5. The keypad of claim 4, wherein said features include 
characters defined by a liquid crystal display. 
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6 
6. A communication pad for use with a Security System 

that detects Security threatening events, the pad including an 
illumination Source for illuminating at least one Section of 
the pad independent of Said threatening event detection; 
characterized in that: 

a timing device coupled to Said communication pad 
detects the expiration of a predetermined time period 
and, in response to Said expiration, Switches Said illu 
mination Source to a reduced-illuminating State; and, 

a proximity detector coupled to Said communication pad 
detects human presence in the vicinity of Said pad and, 
in response to Said detection, Switches Said illumination 
Source to an increased illuminating State. 

7. The communication pad of claim 6, wherein said 
proximity detector Switches Said illumination Source to Said 
increased illuminating State in response to Said presence not 
greater than Seven feet from Said communication pad. 

8. The communication pad of claim 6, wherein said 
proximity detector detects Said presence within a distance 
not greater than three feet from Said communication pad and 
Switches Said illumination Source to Said increased illumi 
nation State in response to Said presence detected within Said 
three feet. 

9. The communication pad of claim 6, wherein said 
communication pad includes display features displaying 
information pertinent to the Security System and Said illu 
mination Source illuminates the background of Said features. 

10. The communication pad of claim 9, wherein said 
display features include characters defined by a liquid crys 
tal display. 

11. A Security System comprising: 
a control panel; 
a plurality of event detectors coupled to Said panel, Said 

detectors communicating an alarm Signal to Said panel 
in response to movement in a protected region; 

a keypad coupled to Said control panel, Said keypad 
including input elements for controlling Said System 
and display elements indicating the Status of Said 
System, said keypad further including an illumination 
Source having an off State and an on State, Said illumi 
nating Source in Said on State illuminating at least a 
respective one of Said input elements and Said display 
elements, and, 

a proximity detector coupled to Said keypad, Said proX 
imity detector detecting movement in the vicinity of 
Said keypad and, in response to Said detection, Switch 
ing Said illumination Source to Said on State indepen 
dent of Said alarm Signal. 

12. The security system of claim 11, further including a 
timing device coupled to Said keypad, Said timing device 
detecting the expiration of a predetermined time period and 
Switching Said illumination Source to Said off State in 
response to Said expiration. 

13. The security system of claim 11, wherein said prox 
imity detector Switches Said illumination Source to Said on 
State in response to Said movement not greater than Seven 
feet from Said keypad. 

14. The security system of claim 11, wherein said prox 
imity detector detects movement within a distance less than 
three feet from Said keypad and Switches Said illumination 
Source to Said on State in response to Said movement 
detected within said three feet. 

15. The security system of claim 11, wherein said illumi 
nation Source provides background illumination for at least 
a respective one of Said input elements and Said display 
elements in Said on State. 
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16. A Security System comprising: 
a control panel; 
a plurality of event detectors coupled to Said panel, Said 

detectors communicating alarm Signals to Said panel in 
response to movement in a protected region; 

a keypad coupled to Said control panel, Said keypad 
including input elements for controlling Said System 
and display elements indicating the Status of Said 
System, Said keypad further including an illumination 
Source operative to increase illumination of at least a 
respective one of Said input elements and Said display 
elements, and, 

a passive motion Sensor Supported by Said keypad, Said 
motion Sensor detecting movement within a range not 
greater than five feet from Said keypad, Said motion 
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8 
Sensor operating Said illumination Source, in response 
to Said detected movement and independent of any Said 
alarm Signal, to increase Said illumination. 

17. The security system of claim 16, further including a 
timeout device operating Said illumination Source to discon 
tinue Said increase a predetermined time interval after Said 
detected movement. 

18. The security system of claim 17, wherein said keypad 
is mounted in a room having a floor, and Said range of 
detection does not extend to Said floor. 

19. The security system of claim 18, wherein said keypad 
is mounted in a room having a ceiling and floor, and Said 
range of detection does not extend to Said ceiling or Said 
floor. 


